Specificity of interneuronal connections.
A fundamental problem of neurobiological research is how specific connections between individual neurons are established and maintained. In this report different levels of neuronal specificity are described. Some neuronal populations display region specificity, but within the target region they establish synapses with a variety of neurons. A characteristic feature of the afferent innervation of hippocampal neurons is that many fibers terminate in a laminated fashion. Such a layer specificity is known for the afferents from the entorhinal cortex and for the mossy fibers. The entorhinal afferents terminate in the outer molecular layer of the fascia dentata and in the stratum lacunosum-moleculare of the hippocampus proper. The mossy fibers display both region specificity and layer specificity: they form numerous synapses in hippocampal region CA3 but never invade CA1; in CA3 they are restricted to stratum lucidum. An extremely high degree of neuronal specificity is observed in the case of the axo-axonic or chandelier cells. The axons of these neurons specifically terminate on the axon initial segments of projection neurons in the neocortex, hippocampus and fascia dentata. Thus, these cells not only display a target cell specificity but a selectivity for a distinct portion of the target cell's membrane. Some of the factors that contribute to these different levels of neuronal specificity are briefly discussed. Positional cues as well as diffusible molecules from the target region may guide the outgrowing growth cone to its target. Molecular interactions between pre- and postsynaptic membranes, the functional load of the synaptic contact, and the selective death of a number of neurons and synapses further determine the specificity of interneuronal connections.(ABSTRACT TRUNCATED AT 250 WORDS)